Comparative genomics on MCM8 orthologous genes reveals the transcriptional regulation by transcription factor E2F.
Minichromosome maintenance protein (MCM) is composed of six structurally related subunits (MCM2-7) and is essential for eukaryotic DNA replication initiation and early stage of elongation process. Recently human and Xenopus MCM8 was identified as a novel member of MCM protein. Here we characterized MCM8 orthologous genes by using bioinformatics. Human MCM8 showed approximately 90%, 90%, 93%, and 79% total-amino acid identity with mouse, rat, dog, and chicken MCM8, respectively. Human, mouse, rat, dog, and chicken MCM8 gene, consisting of 19, 18, 17, 18, and 18 exons, was mapped to 20p12.3-13, 2F3, 3q36, 24, and 3, respectively. We identified transcription factor E2F-binding motifs in the vicinity of the transcription start site among MCM8 orthologous genes. The mammalian but not chicken E2F-binding motif was accompanied by NF-Y binding motif. MCM8 mRNA was upregulated by E2E1 in human culture cells. Chromatin immunoprecipitation (ChIP) demonstrated the direct association of E2F1 and NF-Y with human MCM8 promoter. The promoter activities of human, rat, and chicken MCM8 were demonstrated to be E2F1-dependent. Analysis of human MCM8 promoter constructs showed that an E2F-binding motif in the vicinity of the transcription initiation site is necessary for the transcriptional activation. We also showed that the transcription of human MCM8 is activated by transcription factors E2F1-4, but not by factors E2F5-8.